Introduction
An ability to increase the concentration of sperm is important in preparing semen for artificial insemination, freezing and cooling, and the removal of seminal plasma and cryoprotective agents (Correa and Zavos, 1996) . At present this concentration is usually done by centrifugation. However centrifugation also subjects the sperm to a certain amount of stress, more in some stallions than others (Sieme et al, 2003) .
The aim of the present study was to compare two filters for their sperm retention efficiency and their effects on the viability of the sperm after concentration.
Materials and methods

Experiment 1
Filters were developed by CEAFEPE Tecnologia Veterinária Ind. (Patent US No. 12/529, 144) . They are 12 cm in diameter, made up of a hydrophilic synthetic membrane that does not allow the sperm to pass through.
In this experiment eight ejaculates from eight stallions of different breeds were used. The ejaculates were diluted 2:1 (extender:semen) with a milk-base extender (BotuSemen Biotech Botucatu-Brazil), split into three aliquots, and submitted to the following procedures before cooling: (a) filtration with filter A; (b) filtration with filter B, and (c) no filtration, control. unit of surface area, and consequently filtered more rapidly, than filter B. In the filtered aliquots, sperm concentrations were determined after re-dilution with the same amount of extender that had been present before filtering. The samples were then stored at 15 • C in a passive cooling device, Botu-Box, for 24 h. After cooling, the semen was incubated in a dryblock at 37 • C for 10 min before evaluation. Motility parameters were analyzed by CASA (HTM-IVOS 12) and plasma membrane integrity was evaluated using fluorescent probes (CFDA and PI). Data were analyzed by ANOVA (GraphPad Instat, Version 3.00, 1997) followed by Tukey's test.
Experiment 2
Again, eight ejaculates from eight stallions of different breeds were collected and diluted 2:1 (extender:semen) with Botu-Semen (Biotech Botucatu/ME LTDA, Brazil). However, samples of these ejaculates were stored at 15 • C in a Botu-Box, for 24 h before further treatments. After cooling, samples were split into four aliquots and subjected to: (a) sperm retention on filter A; (b) sperm retention on filter B; (c) control; and (d) centrifuged. Evaluation procedures were as in experiment 1.
Results
The percentage of sperm cells recovered was 95% and 92% for filters A and B, respectively. Motility parameters and membrane integrity from both experiments are shown in Table 1 .
Discussion
Either filter allowed the retention of almost all sperm from the original sample and caused no damage to sperm motility and viability. Thus, the technique is potentially useful, especially with semen of poor quality, for:
0378-4320/$ -see front matter doi:10.1016/j.anireprosci.2010.04.142 Table 1 Mean ± SD values for total motility (TM), progressive motility (PM), average path velocity (VAP), straight-line velocity (VSL), curvilinear velocity (VCL) and plasma membrane integrity (PMI) of sperm in equine semen subjected to filtration using different filters (A) and (B), no filtration (control, C), or centrifugation (D) either before (experiment 1) or after (experiment 2) cooling for 24 h at 15
• C. 63.0 ± 13.6 21.0 ± 9.5 126.5 ± 28.7 94.0 ± 6.6 237.0 ± 14.1 63.5 ± 5.0 C 79.0 ± 16.5 25.5 ± 9.0 126.0 ± 29.0 95.0 ± 11.7 235.0 ± 15.9 61.5 ± 11.1 D 71.5 ± 17.9 24.5 ± 9. 1 118.5 ± 22.0 86.5 ± 5.0 222.0 ± 14.7 49.0 ± 15.1
Different letters represent different filters, filtration, centrifugation, etc. described in table title.
separating spermatozoa from seminal plasma and/or extender, concentrating sperm for freezing and cooling, and concentrating sperm for low dose AI. Both filters were efficient in terms of maintaining sperm motility and viability in cooled semen, since there was no difference between the centrifuged and control groups. Sperm from the control group were of excellent quality, probably because the stallions that were used had good semen quality and it maybe that the use of stallions with poor quality semen would show greater benefits of using the filters. In experiment 2, although not statistically significant, the index of membrane integrity was numerically lower in the centrifuged group than in the filtered groups.
We conclude that the filters can be used to concentrate sperm without reducing motility and viability. Further studies are warranted to determine if this system is a good alternative for obtaining sperm cells from stallions in which the sperm cannot withstand centrifugation.
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